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rat** i ] -?■©*&< t *>-mm® nit\t*mm 

&ELft?tti5V>T, 

llfria&JI#©l*jI:li#. «*/<U7-Jl*J:I«**iR 

sja:*=im)i©ia«*«iBav^fc*H^rr*-»©M<D5 

%IK«ll<D«ttlli=. Bttt)M:feJ:tf*»/1U7Hi 

l|5«©#«|ELft?„ 

*t, ftftft«ftft;0ftft/tU7HI«COMfc*r«= 
f-SM*^ 1 IB«©*«E L Jiff . 

© 1 OTB«©** e l 

[ft#*6] ft5iBgl*£R#, raKXttffiRTSim 
*». RftTi^S'tfA. &ft-?:?*v"}A, % 
ft^^>. «>h1"th, ftttB±, *>*Un^-f 

h ^r-f y^± m±mm , m&yfrsi', war 

?. 

a*, ^»»«mia^is©^jR©a»*, mm. -eo&is 

**>lx< *fc«HJ«**S&raH8l©&R 
©mi©*. MR. *©ftRftfcl/<tt*©ftfl3*«MlS 
v^v-^A, Sl7^5">i, ft<fcft. Kfc?* 

7?± Ofi±tttt) , e*7*5*\ y'J*7^5^-, 
WMh, ^;V:3-7RtfSH£Ka>£fcS» 

E«©*«EL»?. 



(2) *J@§¥7-1 6 9 5 6 7 

2 

o, Nl, Mn, Cr, V, Z n fc t< tiC u©WX 
3t7fB«©#*EL£?. 

fcurtfih (ID T*«ci*Wttr*lh*H8e« 
©ttBELft?. 

&*jR*»3~3 0©. -»£&«=«©&*£# 

K. *©$JRftt>l,<IM-©ft<li*. *&«M»3»*Sg 
BS«»!©&JB©«»5|5. #R. ^iSlfeKlifo 

ft, •fls9 l *>, ^h:MK *tte±, *>*'Jn 

i-ib, *<iv*>± m±mm , tis&7)v$.±, *>>) 

<t*.sa«*i9»6attn*-H±owtici omx« 
T©»«-rfijf$-&ftfc©v s/tttsttftfc i 
T©R«-e*«a'»&*>©T?*sj:t*#«fr«»* 

a? :R4£fctt5e*©*ttELft?. 

S. &ftY:?*^A. #«V^*-><>A. Btfcft, ft 
K ftttS±, t>tUDW 
K fr-f V*± Ctt±ftft) , «fl7*3*-. ->'J*7 

e.jgtins-«±©!t&Ric 5 a*%OT©« 
&a5E*«ar«EL#?. 

SW©SVilC^I^"r5-^©«*(Wfc%«563£«»*l* 
JtLT^SWiifr, SttfC«f-©«Jfi»<!>»«ifcE«l/fc 

*ELJH^IC*HT. 

MiE«^fr©«a@Ai|8i*S!l&^WT* <&©•*?&* £ t 

s%©-cs*£ts#ist-r.6i!»*^i~i i©vii*n 

*U«i2«©^«EEL*T. 
40 C»*^14] «9BSBtftfl:©««)i*«Hft©«««Tf 

EL ft?. 

jw* u±«^si56>6&s*>©T?*4r t&iftmt-rsit 

2 ~ 1 4 ©V^tt*> 1 «E*©^r«IE Lft?. 

tti^ 1 6 1 *©4>fc < t b-?i&mw*iz\**m 

W©EVMc^iRj"rs-»©«S©IWfc*«fS3t»»*« 
»LT^S«3g«i:. M«»C*©ftJfi#©^«fcE»L& 

50 StELft?fcfcV>T, 8dEiffl)i*©M±)i*t. ftttRA 
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3 

sfcfRfc-rsHsR* 1-15 ©urn* 1 3lfE*©#BI 

Ct«Mltt6»j«l 6*&«1 7BB«c©#8IEL 

aura****. *tffc-t©«»*<!)*mfcERbfc 

«E L*Tfc*WT«lffi«»*©«»H* *r^±iB© 
4>ft< »f*3iB«»*»l X 1 o-»« c c • 

cm/cm'-S (cmHg) SlfefcS***^* 

< fc fc-!rrst>©-c&3 C fc«Wtif**«E L 

«llX10-"cc cm/cm 2 ■ S (cmHg) fiTF 20 
T***8I1 £il>fc < i 5 <fe ©T&S r t £ 

#»i:t5»*Sl~l l©HTn3j>lTOilffl*llE 

UW9I2 1] ttEaUBftttftrikffft BS^SiS** 
#1 X 1 0 12 c c • cm/cm 2 • S (cmHg) £TF 
T?» 8tll < t fc-Srr 5 fe ©T* 5 C t* 
4«Rfrs»**4~l 5 »«©#«! ELISH\ 

m*m 2 2 J W1HWf#©»±AI©^«fc, 5 S 
»*S3B«»*»1 x l o-' 2 c c • cm/cm 2 • S (c 

mHg) KT~z&z>-%mm&'Ms.<t%-mii-tz>z\t 30 
&*mt?zm$m 1-18 ©urn* 1 «fH«©*si 

ELStif, 
[00 0 1] 

dbi±©««»w ^rtSEL mnsm 
L*?fc»rra. 

[0 0 0 2] 40 

tl5. £©ftXaftfc«?<>:IE?liAt, ?6}fcSft-t?S(*i! 

T, ■*fcttLEDKftt)*"bOtL , r«1*a*lBI5l!WI 
[0 0 0 3] Hffli^ftWttELfHTO. SttSfcltfF 50 



#BB¥7- 1 6 9 5 6 7 

Jgfcfc-fcJHIBHKft 5B3fe»**«fc 

ttTTSEfciWOSftTW*. ~©£5ftfS3fc*M£©£ 
ft©SE9tLTfi, #HEL3lHPrtfclt\Ufc»*fcJ: 

■5«ffi©Kft, *«h®«t»*#»f*i:i:*»T?**. 
3 6 fc»*^*»©*»-C«fi#:©#iS*IiIll Ufc«k 
K»R?©*S»^B»«?©aia3W««1?»o&C t»*»3I 
t^tS^T. #*^S*©3feKS*©«^{c± DJfKB 

[0 0 0 4] C©J:3fc$6?Wtt0#ftfcKf±TS5B9i 
£LT, (D#«EL*^©«B#Kg#®^jBfc*§t* 

JB*©«a«»tti«t^ft^i»*«t««^lfi»ffia«iie 
6 * -5** n««JW 6 ft 5 ">-^ PH £ 

^ttfcifih^fS (#P8¥5 - 8 9 9 5 9*&S) . ©* 
ffi*iR«J:W*#9iiKff*Wr-6H*«*»:By;W© 
ttfttttmfc J: t3»REL*^F56^lhatlTft*liRE 
L/t** (#W¥2 - 1 2 7 9 . ®ELSf 

SrSBSS&ICLT. -5-©*tSK^=U>£EL*^lC« 
tia^J:3fc#*S*«**6 («*H¥3- 2 6 1 0 9 1 

(#W¥5-4 1 28 1#, Jttfl 1448 6 
<IWtt0*«ttjhi£ff mm* 5 - 18 2 7 5 
[0 0 0 5] 

«ST#-5fc©Tttft<, ©W*KEL/t*/V*Ctt, + 
»D»*fct3V4T©»±©3a**Cp+»T*0, (3»©7E» 

©Atjfegij©^si^^ftitn«fte.ft^©T^©^ 

*ffi«3<t8!L<sf£rr«.fc©. w«*^&%iibftttn 

Ji&SftVifflT?, Hffl«-ettft<, @©^ST(4, 

»TfcO. *&. »©ISfc«?itl©feife*ifc?.fc»ll 

ffiWTttft<. ©©^iTii, ^©i^ftfflJS© 
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(4) 

5 

sua tzm-o T&%.tt&ym&&im s n, 

[0 0 06] 

-aa±#-r -a % s c t zftrnt-tz^m el* 
^ajgftsns. 

[0 0 0 7] ftfc, |IGttk/t>J7HI*J:ZMtftlt« 
<Z>3«R«ft®«Mfi:, ft*ft«UHsj;ttMtrty7 

ftELftWUftStt*. 

[0 0 0 8] NBtHMbK.' ate. BBS. EfLtt 
XttflW. WFttAftSSft, ftft. «a^*«k 

ft*ft«ftfta«*/xy7Hi*Cfl!>ftfc#** 

i-rawsiE L*fsiwifts*i*. 

[0 0 0 9] *fc, *-©<!>&< tfc-^r*^9!S&tt* 

8tELsfi^t;::tev>T, m»stsfr©«aiH*<fcrx^iks 

©5>*<i KftXti*8»1-£tt 
[0 0 10] *&, ffi|B«(Sfl£©«ftg#, 

». «Kxtt«urr8»*i*fwrr«*»<o'r***«E 
Lft^wgftsns. 

[0 0 11] *&. tJiBft*£&*, SSftXttiBftT* 

ft. ftfc?*>, **>M--fK SH4fi±, *>«ijn 
MK $r-fy#± Ctt±tt» , «tt7*5:*-. v-'J 

^&&sp*>e.sfins-M±® ! feiK* i e>*-5fc©T 49 

[0012] sfc, ia«ai, Kftxmarrs 
^M#«^ra^si©*R©«©^. mm. *© 

&«©«>*, »ft> •^©^«sfeb<{* j e-©sft®i& 

ftft-^*5"?A. gtftft, ftftfl 1 

7, •£*1<th. ->U*. iW3=:7;fttflgttK*&& 
6** S«tttt*-«±0!>*Jtfc 1 0 ftftXHTOftK 50 



#BB¥7-1 6 9 5 6 7 

[0 0 13] MeMMIM«BllffOftH«(F 
e, Co, Nl, Mn, Ci, V, Z n fcKttCu© 

wxi«n e ©-rauwfc&T** z t %<imt? 

[0014] *&. ttrffiMM#*mra^«3©^B©^ 
jWKftan^h an ■v&zztmmt?z%mEL 
*Tft*»ftsns. 

[0 0 15] *&, MEKftSft*, <&Mx\mx?z 

k*W!3~3 0©, HR*&J*=»©gl3R£ 
JtoflMfc***. Ji8!#SfS&raflai©&«©l8»5|t. * 
ft. *•©&«*%> L < tt*®fcfcfc. SXtttHflftftft 

eg£SJ«©&Ji©ft»*, MR. ki**© 

ft, Wcff-9>. ^>hi--ib, M*6±. «ytUD 

70. *-rv$± m±M.m , %&7)is.±, ->u 
ft*>6a***sa«ri*-a±«!)«jiKi ommx« 

T©ft«Tfi*J2-&£'&0. S&ttSeftfclftftXfit 

EL*f3WlftSn«. 

[0016] mgBK**!»*. ®mx\tmn?2> 

ft*, ftflrr**3">A, ft»^*3">A, Kftft, 
*3!f-, WMK ->'J#. ^*3=725:tfSttft«» 

areaw s*&t>©T*-5 c ts^ftt-rs^ftE lis 
[ooi7] ■e©ii>fe<i'b-**t, mmzttn 

fcftftft WJfcJW» 6a«ftft#«*T* 

*«EL»*fc*HT, tJ33«(S«:©«aft*t|K*S!l* 
t>©T*« - 1 *ft« fJ-*««E LftWft 

[0018] i(riEftft#0««ftj»»R**jsfnr 

[0 0 19] *&, ttfiftft««!>«ftlAtH#<!}««tt 

[0020] *&, ttiEJK*SI*i> 7;WJ^ft*fc(i 
*»EL*^«qiiftan«. 

[0 0 2 1] •€-©^<ife-^S9l*fc«* 
ai8©2^C^|6|-r*-S*©««©l«Jlr««*3t»*f* 
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7 

#«ELsrfte*s\,vr. t9E«JBft©itjfcJB#» 

[0 0 2 2] Sfc, WEa»ft©»±)i*J, 

[0023] *&, aajE*s*aj««)*J5/u*^5XT» 
[0 0 2 4] -£■©'>&< h.%-^imwi£.it\m 

*• E L V>TjiWa8tg#©#£B*5 «t XM&M 

<n$>ts.< mmmm#K&i x io-"cc 

•cm/cm'-S (cmHg) SITT?******^ 

a< fct>^-it^rrit>©T**!ii*«M»t , r**«E 

[0 0 2 5] S&, ttEflUI#:©«MU#t. S?^3®# 
&#1 x 1 0" 12 c c • cm/cm 2 • S (cmHg) Ek 

TTf*4**ji*^a<fct>-«rr* | b©T?»fti:t 

[0 0 2 6] *jfc, S9E«S#©»±S*», OSSM 
tkifil x l 0 12 c c • cm/cm 2 • S (cmHg) U 

TTr**#«jf**a< fb-»rr*fe©-p**ct 

[0 0 2 7] S&fc, tteaiifl:©ttifcj|aft«£, s 
5fc8*33ftfil»*Jl X 1 O- 12 c c • cm/cm 2 • S 
(cmHg) «TP*«#«**i>&<ife--JMrr* 

[0 0 2 8] *Sfflfcm»5tt**«EL*ep© 

n*%>©T»a<tt*©*irt*ii«ci*M?**. &t 

Tit*. *&^ji**«»©s©as*T'b«t^u mt 
©#»©s^jn?«>j:v». c:ns©#tii»«Jita&t^ 

«»R¥5 - 0 2 8 6 5 9#fc^£tt&#HM&SA*l 

i/TjKsss-a-, ■€-©ii»a'&&*««s-*©« 

■r*21i38«-C*»- *Jl©JPSJ*»fcKJfc**l**>©T! 
tt&H. |»»©««*l»l»&#l©»Stta#5nin~ 

t>©as»Kifi3£ana:v». kt, juwsk. *«/je 

««E L3lff©«Bfi*K^V»TBBHT *>. 

[0 0 2 9] ®SK 
**WfcfflV>6ft**«EL*^©*IJim4, «8±fc 



(5) #BB¥7-1 6 9 56 7 

tt, awtt**ri-*t>©iw*L<, *#wfctt»? 

5. 

[0 0 3 0] @»S 

*fctt¥»W0sv>fc#rtrr«-*r©«i (wawi 
w #sas, aw*&tt4»aw£T*©ttawtt*# 

20 <2>-l US 

(4eva±) &a, «ae*ttfl:^«RWzn 

6©»^**«HWti: , r« , b©**HUc«V>*J:i*« 
T€T*. C©*9a«imt©JWMIibT14Aua^ 
©•kjB, Cul, I TO, SnOi , ZnOa<!f©K« 

**. ze>mm\s, ens©********/**:*'; 
■jafr«ct*fc*«. £©«s<t»3?g#£iR?)t!i-r«-& 

0nm~l/im, ffSKIil 0~2 0 OnmOilT 

[0031] ©-2 mm 

Wltl/Ttt, <t*Mk©*3» (4eV«T) 
£H, *a£*ttfc£«r;Rtf£ft €.©«•&«** 
«*Rtf 5fe©*M^*Ct)5«-e**. ;~©,fc3a« 

mm$m, ai/ (ai» o> ) , -os^a, #±s 

«#«****;^»*y>yft£©*tlsfcJ:0. MM 

£, «tiUT©->-h«Rtt*WQ/DaTt'«-*!i 
i}Wf*L<» KJPitaftl 0nm~l urn, ft*V< 
K5 0~2 0 0nm©«H-T?».£ 5. a*, 

[0 0 3 23 

»#IB©*mfcLT«ffiTtf«a£«fc&»£l/TM:, # 

^>i/*%*y-;wR*©Kfeiie*i, ^)S* 

[0 0 3 3] *fl£WCft^**?&*-B-«, «Atf. ^58 
BS5 9-1 94 3 9 3*««CII*c3ftTt>«6©«4t 
50 tfsri*i-eir2)«, -^©f^WtLTtt 
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(6) 

9 

2, 5-fcfX (5, 7-v- t 2 

-1, 3, 4~f7^7^JK 4, 
4' -tfX (5, 7- t -A>?;i/-2-^>y^*U- 
% /UJW X^JW^X 4, 4' -HX [5, 
{2-**)V- 2-7?)l) - 2 -<*>V**WV 
M XfMX 2, 5-fc?X (5, t ~^s> 

^-2-^^/*WJiWf*7xX 2, 5- 
fcfX [5 -a, a - i^^)V^>^)V~ 2 ~^>V**r 
*7!)*] ft7xX 2, 5-tfX [5, 7-^- 

;W -3, 4^t7i^W7s>, 2, 

4^ 4' -HX (2-^>y^-y*yU;W tf7xX 
;K 5-^^-2- [2- [4- (5-^^-2- 

^ o;M 7x-;w tfx;w 

2- [2- (4-^dd7x^) t?x;KI ± 

7h [1, 2-d] ***^-;i^(3!>^>!/**U-V/- 
/WR* 2-2' - (p-7x^W>^t-^» -b'X 
^> , /f77-WO^> , /f7y-M 2- [2- 
[4- (2-^>*Af 5^/U;W 7xrjV] tf-;W ^ 
3 ^/-/h 2- [2- (4-****^7x 

ifx;w t>y-f $jrv-A*fa>*>*/<i 
-)v*!£<o%iim&m*m?% c t&r%%. ass, 

y£r -^-fXl 9 7 1, 6 2 8~6 3 7H:feJ:tf64 0 
JCWI»S*ITV**. 
[0 0 3 4] HfMrl^- Mfc**Wf Hfc'&ttfcbT 
tt, «fX.aWHH6 3-2 9 5 6 9 5^«lcll«*n 

tt, hjx (8-*/y/-;w 771^ a* t?x so 
(8-+yuy-;w t?x (^>y 

[f] -8-*/yy-;» tfx (2-;*^- 

(8-*/y/-;w ^>v^a, hux (5-^^;i/ 
-8-*/y /-;M 7;i^x9A, 8-*y 
u^^a, hux (5-j?PD-8-+/u/-;w # 
u^a, hx (5-^na-8-*yuy-;w *;^> 

■>A, #U [MA (ID -tfX (8-tHn+y-5- 

[0 0 3 5] BaEX^U;^>if>*ft^«I^L 
TBu «(*tta«4MHF»0 3 1 9 8 8 l*IWIH**Bfcffl 

ww»o 3735 8 2nmmm\zmm2ftT^zt><D% 

ffiV^^tOTf5. *<Dft**!£UTtt> 1, 4-fcf 
X (2-^?;l/X?U;W ^>-fe?>, 1. 4-ifX (3 
-;Wk*9 t U;W ^>ifX 1, 4-b*X (4-^ 

bTsWM ^>*?x ^x^u;^>ifx i, 4- 

tfX (2-X^X^U;W 1, 4-fcfX 

(S-X^X^UJW ^>if>, 1, 4-HX (2-50 



4MH¥7-1 6 9 5 6 7 

^/wxyyjw - 2-^;w^>ifx i, 4-tfx 

[0 0 3 6] «rH¥2-2 5 2 7 9 3^*{CS8 

nr $ ^x^ u jvti7i? >mmfth%ytm<Dtt& 

tLXRi^ZZtifiXtZ. *<Dfti&mtLT\Z, 2, 
5-tfX (4-^^X^U>W t!7?X 2, 5-tf 

x (4-x^;vx^u;w tr^x 2, 5-bfx [2 

- (l-:J-79\W ) tfx;W fcf^X 2, 5-fcfX 
(4-* h*->x^y/w e^x 2, 5-fcfX [2 

- (4-fc!7xrjW tfx;W tf^vX 2, 5-lfX 

[2- (1 -Ki/x/w tfx;w e7y>^W^i 

3 8 7 7 1 5^M|g|*SCBB«$nT^S#U^xx;i,* 

[0037] s&fc, ±»L*:ibe«e», 

MbsT+W* fc£tfx^y;i^Xtf>3Hfc 
■&ft#£Wlfc, W^ttl 2-7^n^U/> (J. Appl. 
Phys., K!2 7#, L7 1 3 (1 9 8 8*)), 1, 4 
-i?7xr;i/-l, 3-:/^S?XX 1, 1, 4, 4- 
rh77x-^-l, 3^^/X> (fiUiAppl. Phys. 
Lett. 6#, L 7 9 9 (1 9 9 0*) ) , i-7?)l 
-f $ (1$BH¥2-3 0 5 8 8 , 

W>^## («f»¥2 - 1 8 9 8 9 0*!-&fR) , 

mmw-2 -216791 * 
m& mm¥2 - 22039 3«&w , «^u>« 

W# («B¥2- 2 2 0 3 9 4«4i» , ^n^>^ 
5?X>||«# (#I8¥2 - 2 8 9 6 7 5^«) , HD 
DEq-;HW# (^BB¥2 - 2 9 6 8 9 HM« , 
X^U;PT5>»»ft (Appl. Phys. Lett.,m5 6«, 
L7 9 9 (1 9 9 0*) ) > ^Ty>*flS** (W«^ 
2- 1 9 1 6 9 4*i«» , BIIR^BgiiaWO 9 0/1 
3 14 8-^Appl. Phys. Lett., vol 58,18,P1982(1991) 

[0 0 3 8] *JWiT!l4, »fc«*l<DtWiUT» ^ 
tSy^Ur^ >^^&«l (KW^ff^O 3 8 8 7 6 
8^Wjffl*^BB¥3 - 2 3 1 9 7 0^*^W*Ofe 

cd) &m^z>zt&ft%.h^, &ftmtLx\$, i, 4 

-7x-l/>^fUf^>, 4, 4-7x^k>y7 
fUr^ >, 2, 5 -^yl/^fUr^ 2, 6 
-t7fl/>/^?Uf>f>, 1, 4-H7xr:l^>y 
^^y^X 1, 4-p-fV7x^V>y^f t J7 
9, 1 0-T>h^-tr>v-f;Uv^^5 i y-x^ 
X 4, 4' -KX (2, 2-i;-t-m7xrjl' 
lfx;W t:7x^k 4, 4' -HX (2, 2-y7x 

x;nfx;W H7x^f, *i»*ft6©Bl»#ft* 
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[0 0 3 9] C©±3fcLT^J*3n*»#S©JSSfc 
A&I6. aAStx&S^r m?tiE7L) £«#©7JT& 

iEaoaA^ti^-r £ tm? ©aAsn^-rs iomi: 

[0 0 4 0] €>IE?LaAJS 
i^St^i;T^^&nSiE?LffiAS©«!(BftLT«> ft 
5fc<k 0^3IW©IE?LaA^iibT«fflSnTV>5 
t> © E L ?gT©IE?U£AII tC'ffi/B $ n-CV> 

S. IE?L£AJf ©*ffiia. IE?L©3A. «^©J«tt© 

v^ti^&wrs%©Tfei3, ^wm&z, wmm®<D 

[0 0 4 1] MfcMtVTU. WZ.lZhV7V-)Wm 

# (#B*Hf 3, 112, 19 7mmmm&m . * 

*-V-=J7V-)V$imfc (*H8fff3, 1 8 9, 4 4 7*1 

. -fs^/-/ws*# (^bs3 7-i 
6 0 9 6n&mm&m) . at07V-)V7M>mm# 

(^BHf fF 3 , 6 1 5, 4 0 2^If. 1SSI3, 8 2 

o, 9 8 9*fBj«m, nmz, 542. 544^1 

S, #&BB4 5-5 5 5 4&«L 15 1-10 9 83* 
1 -9 3 2 2 4*&*. 15 5-17 1 

0 5fi v i, 15 6-4 14 8#&*. 115 5-108 
6 6 7^M. 15 5- 1 56953*&* 156- 

3 6 6 5 6*&*^#IU . fc^/'J >l)§#*M3.i:tfe 
7yD>S|*#: (*H#H=m3, 1 8 0. 7 2 9*Wifffl 

ikm, 2 7 8, 7 4 enmmm, ®mw5 5-8 

8 0 64fm 15 5 -8 8 0 6 6*£*. 14 9- 

1 0 5 5 3 7*&*. H5 5-5 1 0 8 6*&*. 1 5 
6-8 0 0 5 l-tf&S. 15 6-8 8 1 4 1*&*. 1 
57-45545 B5 4- 1 1 2 6 3 7fS 
*, 155-7454 6^»^#M) . 7irl/>J? 
7S>^*# (jKBttttSIS, 6 1 5, 4 0 4^W«B 
». ft^WS 1-10 10 5#&*. H46-3 7 1 2 
*&*. 14 7-2 5 3 3 6*2:* ft»Bg5 4-5 3 

4 3 5*&». 15 4- 1 1 0 5 3 6*&*. 15 4- 
1 1 9 9 2 5 *£««**) . 7U-*75>i»# 
(*BM»IMI3, 5 6 7, 4 6 0*HMft. H*3. 1 
8 0, 7 0 3*9I*ffl*. PMS3, 2 4 0, 5 9 7*&iH 
ft. H£3, 6 5 8, 5 2 0*BJ|»fflft. I$g4, 2 3 
2, 1 0 3#i«li, Hft4, 1 7 5, 9 6 1*93*1 
ft. N«4. 0 1 2, 3 7 6*93iffl», #&HB4 9-3 



(7) »M 3 F7-1 6 9 5 6 7 
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570 2*&», 13 9-2 7 5 7 7*&*. #081135 

5- 14425 0*&*. |5 6-1 1 9 1 3 2fli 

*. us 6-2 2 4 3 7*&* salami, 1 1 
o, 5 1 8*9MMF**jia> . 7s.yw&%)v=i>mm 

* (*S»flFSB3, 5 2 6, 5 0 1 nmmW$#M) , 
(*Bfc»fB3, 2 5 7, 2 0 3* 

(#8BBH5 6-4 6 23 4*&*^#M) . 

mmm 5 4 - 1 1 0 8 3 7 *&*t?#io , 

70 tH7'/>BI# <*SfttflB3, 7 1 7, 4 6 2^ 
*»«. #S!Bg54-5 9 1 43*&*, 15 5-5 2 0 

6 3*&* 15 5-5 2 0 64*2:* 15 5-4 6 

7 6 0*5**, 155-8549 5*2:* H57-1 

1 3 5 0*&* 157-1 48 74 9*&*, 

2- 311591 *&*35#ffi) . X3Ml^>Sfi*# 
(#WB86 1 -2 1 0 3 6 3*&* H6 1-2 2 84 

5 1*4**, 16 1 -1 4 64 2*4** 16 1-7 2 

2 5 5*4i*. 16 2-47 6 4 6*4**. 16 2-3 

6 6 7 4*4**. 16 2-1 0 6 5 2*4**. 16 2- 
20 3 0 2 5 5*4**. 16 0-9 3 44 5*4**. 16 0 

-9446 2m m 0-1 74 7 4 9^«. R 

6 0 - 1 7 5 0 5 2^4i*^#Rg) , ^51f>fl«{*: 
(*B^«F^4, 9 5 0, 9 5 0*W«I») , #'J->7 

>Jk mm¥2 - 2 0 4 9 9 6^*) . 7-V 

mW¥-2 - 2 8 2 2 6 3^«) . WH^l - 

21139 g^aicw^snxv^^ttjis^^u 

rfT- W;ft7i^U^7-) %%m\?Z£t& 
[0 0 4 2] iETLaASCWtUTl^ia©*)©^ 

3- 295696 5^»^{C»*0fc©) . 

«fm4, 12 7, 4 1 2^Jffl#. ^08165 3-2 7 0 

3 3^M, 154-5844 5^1. H54-14 
9 6 34-tii*. R5 4-6 4 2 9 9*&«, 15 5- 

7 94 5 0%* 15 5-1 44 2 5 0^*. 15 

6- 11913 2*^*. 161-295558 

«. 161-9835 3*&* 163-295695 

[0 0 4 3] ±!S3lUl^ V>{t&m<Dft&mhhT 
tt, -#)V74>. 1, 10, 15, 20-f h57ir 
)V-2 1H, 2 3H-#;P7^>^ (II) . 1, 10, 
15, 2 0-fh77x^- 2 1 H, 2 3H-W7 
W>MS&(II>. 5, 10, 15, 2 0-f h7^X 

(^>^7*tn7i=;W -2 1H, 2 3H-#Jl/7 

7^n->7^>^D'J }«, 7^D->7-> (SS^M) . 
y<J^A7^n->7r:>. JBf h7^?;P7^n->7 
50 ->, !7?Dy7rx >?ni,7^a->7r.>, Mft 
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7^n->T~>, l&7*n«>7-x f^A7:5'n 

[0 0 4 4] *fc. fulB3r#Bi$gH»73 
XtX*V )17 *>1k'&m<7>KitmhLX\i.. N, N, 
N ' , N' -f h77i^-4, 4' -y75;7i 
n;k N, N* -^7i-JP-N, N' -t?X- (3- 
^fJP7i=JW - Cl, 1* -K7I-W -4, 
4* -775X 2. 2 -t?X (4 -3>- p - r- V)V7 

5/7i=;W 7 r n/t> > i, i-t*x (4-^-p- 
hU;i/75/7x-J0 ^DA*-tf->, N, N, 
N' , N' — Th5-p-HJ;V-4, 4' -i?737 
7±-;K 1, 1 -If* (4-S?-p-h'j;l'75/7 
xJTJW -4-7i^;i'^D'\W>. fcfX (4-5? 
X^)V7S./ - 2 -/tMI/^x^W 7i-JW^>, 
h'7, (4-v-p- hij;l^75y7xr.JW 7i~JM 
N, N' --77i^-N, N' —i? (4-/-r- 
*->7irjW -4, 4' -^7Syk'7i=;K N, 
N, N' , N' -rh77i-*-4, 4" -^73 7 
^x-Jl-X—rJk 4, 4' -k'X (v^xr.Jl/75 
/) ^*-H'J7x=;K N, N, N-MJ (p-HJ 
;W 73 X 4- (5>-p-MUV73/) -4' - 

[4 (5?-p- mukts/) 

4- N, N-5?7xr:;V75 7- (2-y7i-)l-H- 
;W ^>if>, 3-^^-4' -N, N-i?7xr: 

;P75 y x^^^ x n-7x-mjw'( i ;-^ 

aunt \,x®m?z>z.tiPv2%. 
[0 0 4 5: m.m\mtLXK>& z\m\zimi*tv£ 

±at&TO<Diasfcii2aBi±*^&s-s» 

[0 0 4 6] ©*?&A® 

ntcm¥£%ytmzfcmT%®m*mLx^fti,i&<, 
[0047] fkvmthxn, - Yum&)\>*vj> 

nmft, #BBBa5 7- 1 4 9 2 5 9^ii«, 1515 8-5 
5 4 5 0tfi«, P3 6 3 - 1 0 4 0 6 1 ^^KBI^ 
SnTV>£7>h9*/S^*>Sfi!»#. Polymer Prep 
rints. Japan Vol. 37, No. 3(1988)p. 681^K:fB«3ftTV> 

5- 77i-W/>fS«tf« 

t7^kMU uymvmmmy-h^tDitfymm 

tMIj, # 5 H« Japanese Journal of Appl ied 

Physics, 27, L 269(1988), »SB86 0-69657 
«. m6 1- 1 4 3 7 6 4*12;$, R6 1-14815 

9 n£m%\zmmi<nx^z vmv-v 



(8) #B8¥7- 1 6 9 5 6 7 
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4#5BBS6 1-2 2 5 1 5 l*£fflU H6 1-2 3 
3 7 5 0^&«^fc$^£nTV>S7>r-7=¥/$?** 
J; t/7>hn >$t3g#, Appl. Phys. Lett., 
55,15,1489-^W^C0^3 8 0£ffl&«^!8&g£i»iSi£ 
T^ffl £ (C cfc o T IB^* nfc^-^-y-^7 V-Jl/^»fr. 
#58835 9- 1 94 3 9 3#&*fcW7KSftT^-5Hi 
0«^e»ftft#«l^*We.tl5. fc*s> #B!BH5 9 
- 1 9 4 3 9 3^^S-CttBtSB«^e»ttft^»S5S?t 

[0 0 4 8] tfc, 8 u y-;i/Si*ft©^^ 

#, JWM9fcttHJX (8 7^3-9 

a, mjx (5, 7-^^DD-8-+yjy-;W 7 
mjx (5, 7-^n^-8-+yjy 

-JW 7;P3~*7A, HJX (2->^-8-*yj 

/-JW 7Jl/3-«>A^, ;:ne.©^s»#:cD»f^ 
M**In, Mg, Cu, Ca, Sn, £fcliP btc«£ 

* a ->7^>*&tt^-ne»©*«At7j^;i,s, x;p* 

[0 0 4 9] *T&AJitUT©J?3JJ#fC«|E2nft 
V>#, Ittt5nm~5/imT*5. dffl^aAS 

±m vrctmo i asfcii 2 e-ss-e* 

39 [0 0 5 0] *^MJCfflV^nS«il# (£*Jf 

[0 0 5 1] 1. %-<D%W 

#2 tLT«ji#:l ffl^«C«»JB3*^LT»±JB4 

40 *BRS*ITV>*. ^©«±^4«. »*KJK14 1* 
■timiti;'? U 7H 4 2 ftHfi t UfcnfiH©-«a±* 

[0 0 5 2] 1) ffiSB 

X.Z z. t&tertnm^Lbm-fzmiite^ff, mm 
# 1 a&mz&'m fc* * x « t v» 5 a^!5> s c 

50 SL^«»#0^*BK«UfiW<mib«tt»&ft« 
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tt, *fc<it>, #ft*ffi©T*!i<bfct>;fcJI©±*®© 
9%*CjtmniMR96tlTVaftV>M»±2:, NAM 

©^■±£fc«w*w**cfca»»*uK mm 

T. PVDJttV»5Ci:«i*«) fc±DflaSBlll&aS 
fMtttOfeOTS&ntfJX, JWM!iLT»4MgO» G 
eO, Ah Os . N i O, CaO, BaO, Fei O 
s , YjOj , SiOi , >*©*fl:#t>, A 

IN, BN, Sii N. , Li,Nf0gtt SI 
C, TiC^©EK-ffc«> SrS. EuS. CuS, Zn 
S3©5iMfc<&, SfelJMgFi . Mg (OH) :,Ba 

so. <sf. #a®*a«awt«i«Mfc^»**tfsj:t«j 

cn&©«&«*tt«&HHb£*©5t>, 
K*tt* fc ± 9 ;V H fc*#Tt&g& pJIgft G e 

O, MgO, AI2 Os , NiO^MT***!: 

[0 0 5 31 «««ifttt«iaMb-&«l*^feS#*)itt, 

fflV»*»SMfc^lfclciS:i;&PVDtl!fcJ:0«(J*ct«» 
a. 

'Wr>7V-7-4>>?&., if 77.9- 
b. X/ty^)* 

2SX/ty^. 2ffiV^*hD>X/1-y:?8u 3@£ 

[0 0 5 4] fflMOHMttt. «WI*SltJ:9&-r« 
itfSSLH, Watt**fcttl<fcV>&»©&#«, ■€•© 

Kit)*a*at. -«t^r«%(Dsa&2 0 oraric 



(9) WR¥7-1 69 5 67 

iff 

*»ttT*0, fl&K^t^*Mrcft«MMKtt (Mg 

o) *&tt«&m**OT«^eivfc&«&..** 

WIKM^BMBfilT. ff*l/<ttl»mKTa»J:t». $6 

-ft©*2«ttixi 0- J PaKT, tffcexi 0 s P 
aHT3W8P*L.<» *©IW25 1 ¥>7t--l'ifc«**J: 

Cff^S7xl O-'PaElh, JfSKttlXl O 'P 
iff afiUfcU CO«, **JgWT?*<5£JilMgfcl 0 0 
Ot:«Tfcin*UT*HM-*. MflUKttlOnm/* 
KT, *fc 3 nm/#£tT«»#*lA». 

x^ y ^^©«pT!i#(cff * h ^ismmfe&7>r\ v 

X/V;,*&^MgOa>5fcS#£ll&£^JiS?--5 (8*© 
a? -f^->H-AT^tJHMg$XAy^U>^L*^Kft:-r 

< \* 3 0 »«T. 3 S LOilO fl-JETF** * 
Sfc, »*>T*>©JinjS«JBEttl 2 0 OV&T, ^(C6 
0 0 V£CFi«*fiP* h < , k*-A®SIE« 5 0 0 mAKT. 
i^lC6 0mAgJTF*W£lA>. 
[0 0 5 5] ±JE©«k5Kl,T»«atl-5fi»Ji©JP* 

r. S5»jifl!t^*^rat©^*aS^-eft*«. «RS 

LfcffoT. «ttB©S*K:*>±IE*« 

&i$©is*3iS (10nm/^) 
•*«S»t*^/-5?*«**V»fclB» c©*$©s*«»m 
«2 O^KTIcTSi^S^-S. o©^f©KIP 
©±Sfitt*5l «S@©JP*©T 
Htt-t©«W»*©**fc* DftSO, -i»fc« 1 0 n 

47 3^!i»Stt, «M©»dQier©5t30H > ^«S© 

*>6««i©*j«*T*-Hi©jitaaHrrrtf 3 

[0 0 5 6] *S5WKfeV»T«««»©«S©«» 

c:©*ft**tt»^fl:^«iJ4, fea^S^ (K 
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[0 0 5 7] (SPVDSl:J:D js£BtWffifraSt»8:ft*E 
3tfUx^k>, #U7*DKk>, #UX^P>, 

^-JW 1988,30.22#J£) . ^Un.U7 tlSCt/V 
- : ££«Jifc*«£tfTS-&2-&fc'fe©. 5^X:fc;V5? 
^-^-JK 1988,30,22#Ji) , ^fJBBS6 3- 1 8 9 6 4 

6 3-2 2 2 0 6^&ffifclS^;*ftTV>£7y3!Ui%i«# 
TflS^Hj. #M»S6 3-238 1 1 5*§&*l*BB^£n 
T^£7yi!i&«i* J Hfr&«!K f!Jf h77MDIf 

^nD^7;v*nx5 1 v>t©^fi^#:, S#aiS$:fr 

««7y*«*# «MWS - 1 2 9 8 5 2<H» 
CO 0 5 8] ©C VDffi [7 , 5XvS^j£ (7°?XvC 

vd> ] K£9d^raa«ifi«ttAa?fc*« 
;v h y #u by* b*->>? x 

# 'J ->n 

[0 0 5 93 (3»/1-7MD7*3-^. n—7)V*U 
X-x;K A-7;V^P75>^©7y^m^tCB/^ 59 

ftBfiP36 3- 1 8 9 6 4^«C08^^tlTH57i;ai 
Sii&tfTfc^ ttHRB6 3-2 2 2 0 64fi«KKi< 
^nT^57 5/^iS^fft&t. ^MBS6 3-238 

1 1 5^«fcP!»anTV»«7y*#iit»Tfl:**. 

W^DDh'j7Maifl/X #1J>*^DP5?7;P 
*DIf|/X ?DDhij7MPIfl'>t-7i'nD 

^7;^ax^k>i©*s^#, afw«jfi£4rr«-d' 

7 ?**a£tt (#B¥3 - 1 2 9 8 5 2 

3£© 7 y ajfWfWfcfc*. 40 

[0060] #aa«> «v»**4HHfc^«ifc*i;T. 
■^n^npvDS c±fB<X)©iB*HHt£*r) , cvDft 

£®«&®«*a<D*stt. a^«*m"*»a# 

SCfeiSAf, 1 0nm~l 0 0 urn-V&ZZLizfiWt 

imam e. n-5i 5 fc*matf»*#ttsa8i-*. 



<f*BB¥7-l 69 5 67 

• p v d ^«««sf[ffiigttti8;^^ ©«£ i n 
mm. a^f if-Aftif»^, aaaaaftiatt) ©a^r 

tt. M*£Stt«ta 1 x 1 0 - 1 P a «T»* L < « 
6X10-'P aHT» a»»©iinafc*B«fc7 0 0^ 
KTff* L < tt 6 0 0 'COT, ««fiKB«fc 2 00t 
KTffSKttl 0 CCKTTifcD. iiiifji&£5 0n 
m/g>«T*f £ U < B 3 n m/#OT£ LTaBT* ^ 

[006 1] 'CVDft 

«t»3a^-r-57*^xv«^t«Fsi,n. -«©a#*c 

[0062] '^7>bS 

*&B^-7;^n75>*©7y*3R»aC**S 
*, £©i§*R£*£#KJilWUfc&, 8-1 6 

s-ar*cttc«ko«aas#*. «*B#wtt8i$iiij£U: 
r*nttW9Hir«>J:^*J. l 6^m*j@ATKSIS* 

wvMttaai 2i«H8&0iasTfc«. aawoatt 
©«aBH»tr««»a©ast«i;T3Ssa«sn 

[0 0 6 3] -XlfiO-M* 

±e*yx htt©«^tiBi«K:uT^&»a?e, i o o 

-2 0 0 0 0 r pm»Sl/<K2 0 0~8 OOOrpm 

£-€■©£ 3; £ ££5-6 0tMff*l/<ttl 0~3 0#@ 
*YXhj£©a-&tR«ltZbTftjft$-a-S 
^<!:{c±f5ffiaa*#*. £©£*©««©*T*fck 
*JS#*«V»tt*tJhl, J: 5 fr**«E L*^©*#£ 

icj:D»ft*a«» a«©x9-r par?*©*** (25 

X75X1. lmm) ®«»#*&tt«liEL«^-e 
0. 6~6ml, jfiKBO. 5~3m 1 i§ 

BtvXHI««*iBIK. «a©«»^a©^-tt 

g©&#6, 1-4 0 g/1 0 0ml»SL<»4~2 
0 g/1 0 0ml Tib*. 

[0 0 6 4] fc*5, ^r^Xh^XU:Xfc:>ZI-hffi©V> 

■rn©^ic*v>Tfc. aeafcas«»«*5£jB^T 

3 0-1 0 0t;»*L<tt5 0-8 OtT, 1-24^ 
[0 0 6 5] 2) »ita 

®ats : saiEffias 3 ©±c«jt* 1 ©&s 1 3 wttis 
^Tj^e, 83$s!RiKii4 1 ta*A*u7-a4 2 ts, 
z ©)g(c#-r*-ss©iis*-«K±«[a-r «. 
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ai^s«fflfsci*w*L^„ asa&na»a 
*#tt*ffl^«ct««7**. tecs, *»^©a** 

«s (i) -f*>fc#y>^*JM©*S«***fc£ 

tKy'/^^t*. (ii) a*aafitfbfc<», 
(iii) 7v«!Kft«*, «*.«7va-fcRfc*a©* 
(iv) MX.IXttS«iftMm8 
S®Fe, Co, Ni, Cu. KCT/kbUa*, *± 

ft*Nft®<h3t>&JRM*.l£ Al. In, 
Mg, Yb, Zi, Na, Ka*»*f* 
«a©!ft«a©»a£LTl*. ±e«K<!}*#OH* 

wan pc, psm %m><fz>z.tw 

mm>v)7-mtLT\t. aM&i/ra^fcaaaft 
®, mem. yyitm. mmmumo^mctum 
enr^aaa. u \?.-)V7)vn-)\,, 

-'Jf> , ^ a>-6«<t>*U73 tMK 

fc. s i*Sfl:*a*aif*{:ijj»-e**. B*n<J7 

&lC^5X^8tJBtC<fc^T7k-i» 5 £R&TTt>«fct>. 
[0 0 6 6] 2. m=.<D%® 
»=05»!0*«ELa*tt, H2fc**\k5fc, flM 
#2 ©««« 3 fei0f/*fc{iW±l4 ©'>&< tfe- 

a*£»a, aaSftttaa-rsaaetaaT 

m^m-)xh^\ «i7R. ajtatt/c 

H»**ffiV»fc»'&. *DR»K:fflK&©a.l!:*fT3& 
(BIT, «a^ifcS2' iW5) ©4>fc8a&!fta, H 

**&tt«*T**m**itstf*;:fcfcj:D. as© 

^aattfSKoaaoaaftBJtr*. ^3gB©^CK 

aawNrrswtaaaaarfeiv*. &£©!&*;& 

*nsci*nv\ -to^ttturtt. ffAtftiift, < 



(11) !&8g¥7-1 6 9 5 67 

a? 

£©iSa£tt, fc¥SJfcfc.kaR*©aR©J:£«b» 

2©a**SMfc**tf*2: &a&jka©a 
liiLTtt. aa^aafcSaaT***.©-?***© 

KWKWHiiftK «a»±a*«. &«©«#<». *K 
aa, im7^r aa&aa. *f?x*£fr&& 
««a. aaaaaaaaaufco, 

±t;it±)g©-t5*K9JLTait&*#. ^©iwt'^A 

«©aa«>6a*»&, KaaaaeasRi'TjMRu 

aaa. £fc&R£tt©aj^£fflv>T#a#ika£# 
a-rsa^r, aaaaaa«aatcatkt> #«lt« 
fflnut^w. «a»±gss*icaa-T5a 
a* ©&a*j£&fflt-s aa»j© 
i>fcaa««jwa*«abT««LTt»j:v». mmm 

i oaa%sa^«t. #a»±a©*§ 
■ao -tt*ta*t>nsj:t*»»*. o. o i~5Xjs*$sk: 

[0 0 6 7] aa&aa, aa> *&iia»-r«aat 

aaMsvar**-**, wk*9*wh*. am aft 

*-fy9± ott±aa> . »#7JV3±, v'J*t;p3 

^>t"i2 o , cK±©aaraaufct>ffl)9«J9 ! *L 

50 © 

[0 0 6 8] @rai«#«miZ3««©&« (Fe, Co, 
Ni, Mn. Cr, V, Zn, Cu) ©«»*, Si, 

■£■©&»£, fcu<« j E-©afl:^, *&ttaaaaata 

MKI©^M (Fe, Co, Ni, Mn, C r, V, Z 

n, cu), *coaaa*ix<i*-e«)afta*«flrry 
*-><7A, mrv^*->>>a, am aft^>, ^ 
>i^i*k att^±, t>«'jD^K y-rv^± 

0Mi±att) , Stt7^5^-. i/'J*7;V3^, «*5 
-f K J/'J*. 3?*3=7, SltS (7F«tt^X<1> 1 2 
40 0 < C6(±(Dit«-r«l^;Uft: , b©*W*UVi. ) *>&»:5 

a 

Wi^zmmzi oifxaT*w*i/<5xaT#s 

Stt«=*UK Hb3Wh (U) Co 0*5 

tan?**. r©!to*ii, a^saa-r* 

CoO+l/40i -1/2COS Oa 
[0 0 6 9] <2>&i&&7it3~3 0 ©-»*fcttr:a©^ 

50 >, 7;v*>, 7;v^>, ^^>^^, amaaaaa 
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*£RPP7-1 6 9 5 6 7 
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22 



m*9**sVK watt. m.tef-*>. *>h*-f k 

tt) , flHt7*3*-. 5"D*T*3*-, «t9-fK v 
'J ft, i?J]/3=7;&tf»f^;&>&fc5*#&»;m*- 

[0070] A5J"?A, ai?«>A, 20 

ASfcttMfc, »*l/<tt5**X£rF (££.£#£1/ 
<ttlMX«T0. ooimxbu) OttrcMb 

[0 0 7 1] £©<J:5fc««*#fmfc^T#jIfcffi* 

l/20 2 



v>*cfc*tT«*«*ft«T«ijrr*. (D©*-&. &m 

©©*-&, K*icJ;^TKfl:S*asc 
iKJ:D»**SBIW*. Sfc** '*MNt 

MsasWh (II) © 
»#tt, i(gS**&$£K»KbT9J©£ l §JC&5EJfc£?iJ 
fflU&t>©r*-5. <3>©«-S\ 7)k*> J ?»7;i'dr>©# 
*fcJ:0. 4MHfttlKfl'JB«wU TIBS lc^f<fc 5 * 

[0 0 7 2] 
MM] 

R-CH 2 -R 



R-CH = CH-R*- 



-3«- R-CH-R 
O-OH 



[0 0 7 3] 

MI: 2] 



-5* R- 



CH-CH- 

V 



H 2 0 



[0 0 7 4] ©©*•&, <2>. <3>tH*©l6A*«*5. # 
1/20* + C->CO 

[0 0 7 5] 3. %=.0?m 

SSiLTIi fifiTH#©*>©T*fttfW;:«!IBHfc 

« : f^D^AFCi^ST^^TXWfm 7 
•*>#«©&«& tfcUa-S 1 :o-S1C, a 
-C, GeO©J;5&*t«l<ft*ffi^.5Ct**r*4. * 4? 
T**7n>AFjW»fctf*U». £fe> &g®©#» 
ttiUTHU *fcMHttfc<. 
& Xfcf>3-h&. X/WJ>^, CVD&^£P 

«r* r t w-c2z>mm%ytttmtmz®Ktcito, x k 

ltUTfi, &oft*« (*S#SKKvy*v<> 

A. aMb'J^SA*) Ktoft «ft*JV'>fA*) . -> 



■> R-CH-CH-R " 
ill <!>H 

*fctt7^*'J±**« «-mj?a, #y>A, 
v"7A, VS^tfA^) jWfcfftUV*. tbmots 

wss, 1 osaxerF-efc*. 1 ossx; 

-5. &*j«3 l^^T5«Hg3©^fi!HC, 2 

[0 0 7 6] 4. ^PH©«W 
*4MUttlr4 4 £^tt *3£*fcte«H£fl:£8f!lgE4 3 

igJiitj(£;i;Ti0it±S4©±»cffi© 

^:tt±gfc^L 5 0SS96«±9 5 mS%«T©iia«Jfc 

Tim, fi^«±»J«A>5ft*t)©*W*I/^. 
(380~650nm) TSJ6rr*J^ft-&^rr«©** 
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(13) 

23 

&vm-u%k*mi&u uitmomt («•&) ft\z%w 

fc***»»c#&5#fc«Wr* eta* - ?**, 
©A5fc. £0J;3fciWH^4 4Sfr^«Wfc 
ttirM4 3»6ft««tjfcJ|4±e«W>ttJkJ|«WiL, 

«. »**, mmwtmm, £ 

««w©sm&#*T*^*££a«ii|gT»*. z.o> 
feat, ±fficDffi©Mihs&as-r-s.»^%, tnnan 

ymxitm, > y 3->3»ms;£8«st« c tat-? 
tciu;gft©fg£©fcv>&©Tcfe£;i£#j?i-L<. c© a? 

[0 0 7 7] 5. mH©^M 
|&E©589!fc^SnS«E#tt, HBfcjfttvfcite. 

1 X 1 0- 18 c c • cm/cm 2 - s- 
(cmHg) «TT*S^*B2 2£'>&<<!:t>-Jit8! 

sa*. ^©w«S2 2©±xeTfl»c, s 

6te»*ttO»Jbli*«Uif*OjMff«U^. *fc, C 
©*«J12 2©T«fc««SS»^Tfe«fcVi. 05iC^ 

t». K^Sja«^©ai«^i:i-Tti, jswrnb 
*»i 6tii est (1959) MBft3n?t>«# 

J. Polym. Sci. part2A-2 vol.8 p. 467 (1 9 7 

o) KE«anTw**tt**#tf*!:t«»re«. * 

ftWtettfttLXi*. 3)\U bf— Ux>^D9-f F (00 
£:D-5>» , D?-f H, #Utx;W7JU 

3-;K -b^n-x, tD7r>, #&»*£«£©*££ 
&<. «*&. xn?9*, ttxhfe xtr 

56W!TifcR9Il,&**, JB-*6JIE*Trfi!)58W*»iC 
iB*.'&t>-a-fcfc©1?*oTfe«t^>. 
[00 7 8] 

Qttffl] 50 



&BB¥7-1695 67 

24 

2 5X7 5X1. lmm©D-'fX©S7Xfi (HOYA 
ttK©aS^9X) £*KiUTfflV>, r©S«±fcI 

tok& i o o nmom^xmmvxmmnmtLfc 
<kt. i To»*t*n4ti3kai«ftawaaMMRtv» 
5) . c:©jiW^««£'fy7 r ntr^7;P3-;PT3 
o5Mumiawt«:tt. «*t?5»ib*»u 
-f v tf;U7;i/3-jvt?'J >x L-ftSBcsaiN* #x 

(Uvkn-r a ^-;H±«) tioi)WL 

ft. ft#«©awsi*aiss*iR©jtaiiR*s« (b* 

JgfttDJRjfl-hfcN, N' -^7o:n;V-N, N" -tf 
X- (S-jrtfW^xXJW - [1, 1' -H7xX 
;W -4, 4' -v73> (KT. TPDtV»5) £2 

o o m g xn, « y ^9*>»«ansiw«~ h fc 
h'Jx (8-*/y/~;W 7A>3=9& CKT, ai 
q. £1*5) £2 0 0mgA*lT, JKSft^S 
lxiO- ( Pa*T«£EUfc. 

[0 0 7 9] *WT, TPD&AftfclOTBfittftIJI&#- 
h*2 15~2 2 0t:*T?ttJ*l/r. TPD«»«»C 
0. 1-0. 3nm/»T2»3dt««©ITOgi±fc 
mmZSX. RJ*6Onm0IE?U^il*j£Kl/&. C 
©££©Sffifi««£fiT*-ofc. jfcWT, iEFL&AS 

*. a i q. &\*itt*)7?>m&mm#-h*2 

7 5"CST3D3RUT, AIq. £3£*&K0. 1-0. 
2 nm/IJ^EftaABilcJfcfflaii-T, RI6 0nm 
®«3eJi*JSttll/&. C®£*©»B«*%>MraBr> 
ft. •STjf*5'«>A (Mg) lgtf*AnT*V» 

ft* U >SJffiKS0!fe5t?- ht« (As) 500mg 

n«nirtiu Mgti. 6 nm/-i»<Dmmmmxmm 

««, ^JCAg&O. lnm/»(03»t3MrWIS»a 
1tT» MgtAgt©S-&^J»*6a*RJPl 6 Onm 

©*« otfi*a*«) *&ytm±.\zmmz. *T7xs«± 
tc i tor mm > ie?l&a»> »3tB, *j:r«n«o 

««S«^ftCtr*tlEL*^*J»6n&. a*, r 
©*ii#-ett, 5&5Xa«±fclH*SftfcITOK. IE 

»*SnT^«. CCT, I TO±XC^I TO±fctt» 
V^Mg : AgH«fcD I nffi£fc<fct)a*»SiDttiL'&. 
C<D«M8T"6>5-flE, XffllfcHU lxl0-«Pa* 
-C«JELft. 

[0 0 8 0] «M©«JA 
K^?^ >/t-|*3{cBe3!l*«AL-T. Jt^^V >K-?i 
0E*S:8X1 0" 3 PalCl,ft. Mg^Ataft 

* y 7x h (^i^mtt^it^©*)©) 

£4 8 5"C{ClinSlftUT, MgSO. 5nm/«>©3gEif3i 



—419— 



(14) #$¥7-1 6 9 567 

25 26 

1 x 1 0 - 4 P a STMH l/TMg£ 1 nm/* JIH 6 ***^**. 



«ff(V) 


aaEfgaort/cm') 


»«(cd/B 2 ) 




6 


1 0. 3 


2 9 0 


1.4 7 



fc*5. %%m)H (0. 3 cm 2 ) fcft, 1 OffiWlfcttg! [0 0 8 2] [5IJ6092] HJi^lOMgO <R*/tU 









*BE(¥) SSE^&ObA/cb 2 ) 


»«(cd/n 2 ) 5fcfc3&*(la/f) 




6 10.0 


2 7 0 1.4 5 


7fl 



[0 0 8 3] Gfcffifl 3 ] HJgfll 1 ©H£MJf©M g m%?BMt¥#M. M A« : 4 4 0 M) £1X10" 

©ftto0fc#'J*-#-Htf* (Pc) MDFeftS* PaOJtS*, 7;W5**:3«fcfl&^T*ffllMMfc 
4>IU**HT©#«"e 1 0 OyimStSUfc. Fe©¥fc : 3 7 or) KJ:D 10;im«Il&. M 

Um* Sum, P c:Fe = 5 0:3 0If Jj*7«O«^ffiBttHT©a0T. £J60!I 1 Rtf 2 <fc 

X©*#T, CH 2 cii *&»6««ttftSlcJ:DJ** ^«T$>o;fc. 



*EE(V) *^S(mA/eB 2 ) JW&Ccd/V) 5Btf#MS(la/ir) 

6 10.5 287 1.43 8® 

[0 0 8 4] CJfcttfll] «a«&r/M±S (6l3S§©JR 1 tR*tl/T««EL*F*ff«bfc. *^tt»4a 



«£E(V) «Ktfft(M/ai') »S(cd/m 2 ) ^3^$(lm/w) «£%£©* 
6 1 0.6 3 04 1.5 0 3fi 

[0 0 8 5] [tttM2] ftWf ©**«JILfcC&£l tbiM 1 iB«n*r*r>&. 

mffi(V) €Jg«g(nA/cB 2 ) J?g(cd/B 2 ) »tift*(la/f) *®S3fc£©* 
6 1 0.5 3 0 0 1.5 0 4fi 

[0086] y-fzXv b&mmam &. ushihm, tttM&mu o«©i£*«»fcT 

*7fls»K7«. (2'3r) KT, ftttt ff-afc. *y3rt©f^lttDJB©«*6tt!lBMt 

««»»fc±D«3eiiO^--tt©«t*««U&. S&7 



IdtMl HJfi«SJ2 Sgjg*s|3 ftfe^tjl ifc^0il2 
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(15) #0g¥7- 1 6 9 5 6 7 

27 28 

1 0 (5) 1 1 (4) 9 (1) 1 0 5 (9 2) 7 0 (6 6) 



z.ommz&x>nmiMmmMwv)T-mfrt>tfi.z mm (2 310 kt, ajgsi 0 0 c d/m j © 

Z.tiiVoftoTz. ft. 
[0087] »«®T«iftll3Si*©JSB * 



»M1 
mS0!12 



4,600 
9, 300 
7,500 
2 12 
508 



15, 0 0 0 
2 0, 0 0 0 
17, 0 0 0 
9 5 3 
12, 00 0 



[0 0 8 8] BBtffl4] 

2 5mmX 7 5mmx 1. lmm(i)'!)--f X©#5XS1g 
*IC I TOfi« 1 0 0 nmCff STJSSKL&fcOSa 

HOf-Y V m V)V7JVn 3 o ft RMFttft* L 

ft. *i,Tz<Damtt3&t*ittK<D*&M*mm (a 

S©£$ii»l»#- hfcN. N' ->?7xZ;V-N, N' 
-tX- (3-^^;U7x-jW - [1, 1* -H7i 
-;W -4, 4' -^75> (TPD) £2 0 0mgH 30 

n, £ & it 3 * u f^ymsmsm^- m: mj * (8 

-*/U7-;V) 7;W3X>>^ (A 1 q. ) S2 00m 
gAn^ft>n-fti£lx 1 0 ■* P a*T«BEU 
ft. -e©S|TPDAf3©irlB^-h2 1 5~2 2 0*0* 
TjD3»UTPDS3S#a«0. 1-0. 3nm/#TS 
«±fc*«3*, BSJP6 0nm©IE?LaAJI£j£BIL 

5i^®f5ffl-rri:a<iE?LaAS©±(r, fc3-o©# 

-hiDAlq. £|8#g£LT6 0nmfl(Ej8S»L 

ft. #-h««*»2 7 5tTJ**aHfcJ* 40 

0. 1~0. 2 nm, gffifiKtiSmTf&ofc. 

t'J >Sg«MiK- M:v^->^A l g£A 

5 0 0mg£V>nft,, *-©Sy*£JS£2X 1 O-'PaS 
TMBELT-f >> 7l >A€0. 0 3~0. 0 8nm/#>© 

; &'J^x>K#-h^e>T^*i"^A£l. 7~2. 8 

$A©#-hi&&ra. -en-ens o o-c. 8 o o'cgg 



£&MS«£5EftS©5 Afc 1 5 0 nmW§ffim\s%to 
S*£Lfc. I TO/TPD/A 1 q/Mg : I n©ii 

#P©*JMtt*l4«BE7V» *«®£3. 6mA/ cm 
2 » #|gl 0 5cd/ro ! T**Sa«Msi. 3 lm 
/WTN&rsft. 
[0 0 8 9] 4HBtikM©jnft 
iSX'J-IAttE *»«: 7nU^— hFC-4 
8, 1 0 0m 1 K, f h77MBIf l/>tA-7A 
^•n-2, 2-^pC^;i/-i, 3 -v^V-Jl-i:©* 

%w%m,^im% ffi,a«:x7n>A 

FN o. 1 6 0 0) 5 0g*»«3t&jffl)imflX 

»1 05?D» . 

[00 9 0] [£Kfl5] -f V*£*>0. 0 1 g*X 
-7^ 5 m 1 Ltmm\zA y VOL. 0 . 1SS% 

**&«W«PT? 1 0 0tJ3 OftlBIHiStf, 
fcU&a. $£#X£i£»3*ft^D-#.yi'X4>T5 J 
a#>ttfi?7n>AFNo. 1 6 0 0. SOg&Ii 
S-S-fcttSX'J-XA?fc«7DU^— - HFC-4 3, & 
ttl 4 0m 1 Kin*.. «##«tLft. £©?§?*£ 

flW*tlhJiiUfc (RiO. 2 5U) . 

[0 0 9 1] [£JKfl6] ft»X'J-XAm AA 
<& : 7D'Jt- hFC-4 3, 1 0 0mll;fa#>t 
§J^7n>AFNo. 1 6 0 0, 5 0g*»#$«fctR 
fcfc-Kfca/Wh (II) ©$*0. 5gSr*Jfi«4t 
H«©75«T»*S*, £©»«&£«« 4 TfflV>ft*l 

(JBJ50. 5 5 'J) . 
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(16) 



!f#5B^r-1 6 9 5 6 7 



29 

[0092] mmm i ] ->a vww-w a o. ig 

*m%*l Om 1 KjgjBStf. «tt7»3:*- (StfSiSS 

as, f&iS« : 5 o) i o g%m*.Tm 

#u ^mTS:Hsufc^, m^fcAtu 6 0 ox: 

(m. p. =4 2~4 4'C) {zMZTUmhtz. Z 

[0 0 9 3] [Jt««3j ft^X'J-XAttS7DU^ 
-hFC-43, 1 0 Oml tC^J-^^DX^l^i: 



30 



*7n>AFNo. 1 6 0 0) 5 0 g £Jg#£ii&lgi8t£ 
S*a«|4Tffi^fc«ji#{C^#LT+rX hR£ft3J 

[0 0 9 4] [it«fc|4] ^m^x^as^fci^a- 

#5>7X*T5 Q^ZtomhtcKyy 4 y (m. p. = 

4 2-4 4 -c) zmmM4rm>tcmmmzmmu & 

•J) . ^Sg0«4~7*i;y:jt^W3~4(D*«EL5flT 
10 0c d/m 2 T£«ffij&f£K»*5.fctfl'!rJ3«©# 



I I 1 A 



IIM094 


4, 


5 0 0^1 


20, 




5, 


0 0Oi$fU) 


2 0, 


m&m 


4. 


0 0 OPIfW 


2 0, 




8, 


0 0 OP?M 


1 0, 






1 5 Oftffl 


2, 






1 5 OBfWJ 


1, 



0 0 0 RfRiJEU: 1 2 

0 0 0 HtlSEU: 1 2 

OOO&SM0U: 12^MttL 

0 0 0I3I1I1EU: 1^"^^ 

OOOBfffifiLk ItrH®. 



z.(D&?\zmzwsm±.m*-ovz>&x>*>. *©«t»fcjR 

[0 0 9 5] BdM8] 
g&ytf^XfCl 0 0 0A©ITO OMfrf >5>9A-K 
a®) *T"feh>*TiB*ttft»U x*y- 

58il:ts?H/, 5xlO- f torrCl5STN, 
N' -/7i-*-N, N' - (3-^^;V7x=;0 
-1, 1' -H7i-;l'-4, 4' -^75> (STFT 
PDiUS) ft2 0 0A**U 5l»«TPDi8-* 
U>©7;P5-^A»ft: (KTA 1 q s £V> 

1 0 0 AtJftftU 9I*«*A 1 Q s £ 
2 0 0A3S*fLfc:. ^if^OA (Mg) t« 

(Ag) £10:1 ©Ifltf 2 0 0 nm*If LT* 
HE L*TO«i6#ftfMlb&. 

[0 0 9 6] fiS»JB©JIMfc 
mz. ft£X U -lAttl!7 PUT— hFC-72* 
\Z. ra#>a!!T7D>AFNo. 1 6 0 0, iv;? 



*S"7-MS&7fc£SStfc-C 1 0 0 : 1C^5 ±36itT?» 

oft. moiSfcUTffrtu&^rnEL^Bse^Hff 

[0 0 9 7] [JtttM 5 ] HtM 8 ©j&T©«»S ItT 

40 5 1 irfl T*^ ©«MK^KTfcmA«.^SS©ll^ 

[0098] immm 9 ] 8 -vm^itsbmt t 

T©V^->^A*^EP'+jl7-^-7'4A (JEftfctft 

[0099] immm 1 0] sgiswsr^v^K^jsit 

LT©'7^->'>A£^*86»T^*e/'7A (JgCftftft 

50 
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(17) 



31 



6 9 56 7 



32 



Mg 6^m^s&au mmms 



[0 10 0] OHM 11] 

2]'5mmX7 5mmX 1. lmm©#7X&K±l;: I T 
0&^S)£(ci:»3 1 0nm©H5TKJJItfcfc©S3K 

#*fffcW>, «6KUV*l/>*»ft5»Wff3a:o&. 

LT, * U >»©efilJD*ft*- h \ZN, N' -tfX 
U-^gMP^xnJV) — N, N* -v^xr:^ [l, 
1' -V.-ys.-M -4, 4' -y7S> (TPD) £ 
2 0 0mgA*U *&S5 ; EU^7 i >«#-ht4, 
4' (2, 2' -3>:7x=yn;=yM ¥7x.=.)l 

(DP VB 1 ) &2 0 0mgAnTJSS«£l X 1 0" 
Pa*.T«BEUfc. -€■©«, TPDA0©±IH#-h£ 

2 i 5~2 2 oicareanfsu tpd^si^sso. i 

~ 0 . 3 n m/»TaW*» *BLkfciB* LT, K* 6 
Onm©:E?L&A«£Js£Bflbfc. 59 

?L&AJI©±fc, t>3— 2©#-l-J;!5DPVB i 
%MtVT4 0 nm«JiIi*fLfc. *«ft#tt#-hft 
^2 4 0tt*0, H^ffiliO. 1~0. 3nm/ 

IT. ±|B^B©±fcX7 : ->kXX5 1 -;HS©TX^ 

(Alq» ) &2 0 0mgAnTXS«ffc$lifL&. S 
&fc, *'J:/x>«©Sfttt#M^MCT^5^A'J 40 
#>£1 gAtl. SfcS^^>^Xx>»©AX'5r5' h 
Kfctf-f'VtS 0 OmgAniflfe. -e©&. 
SIX 1 0- 4 PaST«JEL.T^e, Alq» ©Aofc 
#-h£2 3 0 < C£-CitlS!SU Ala 3 SO. 01~ 
0. 0 3nm/#©sl^«T2 OnmitSLfc. S£ 

c ffiso. oi nm/®<bmmm&^mmzmmt& 

5 0nm©*aT?«JMI*U MfamffitL-fc, Z\<DM 50 



?©«ft#*«:«*»*teT, ova>£iov, ova> 

S-lOVsO. 5 VWB|t?5»-roT31J)DU 

cooioi] Mikmomfc 

auKfci&tft) «7os*%<z>jt*-tii 

r©Mjh«£±E^M©^©«|)i«:©#«# 
Ji^lmm©it±l£J§a£bfc. 

[0102] [jtttw 6] gum i tncm& xm 
fcsarai i tmvfkft-cm±m*Bi&vit. m&m 

I R JttSW 6 ©ft Jk V 5 o m-fritt 

fc*o*<««ffii*t»&a<ar3&siffB*ii«i 1 

TTttB*. Jt*gfll6T«4 0ffiT?a&ofc. HftW 

I I st;j±«« 6 ©fjik tfc*^ **n«n 1 o m?z> 

fcRMU fi££2 5*C-6 0*0^3 0#\ 60t;-2 

1M£)WBXtt*£fTfcofc. £©£«. *ofc<fBft 
ttl6£^fc&<*o&*Ttt*lSMl 1T2«, ttttflT 
6T7fi&r3&. J:B=:3©iUtti*J:D» 

mm 1 1 6 tcjt^T^w©^as: d ©fa±, 

j»1J--f ^JKCjttT-5HAtt©(6l±* J *6nit. 
[0 10 3] [3U60H2] 

*«^5AI'1 00 0A©ITO fflMU-f ^S?^A-K 

^y^«:SS) *7-feb>«t>T?««iW!fe*U U 

ttSUV-3 0 0) lcT8fe#tfc. ;<D«ltfc8 
•S**ftft*9XaW*X4««K-fe» hU 5X10 
- 6 t o r r ©XS«TN. N* - (3 -^fFJl/7xn 
)W -1,1' -tf7x^-4, 4' ->?75> (T 
PD) £6 0 0Al£:ifU 3W*8-tPO*5/*/U 
/-^7;US=:9A«frA 1 q 3 S5 0 0 AJMTlxJS:. 
^eiC, ■??*-><?l> (Mg) (Ag) £10 : 1 
0JStWT?2 0 0 0 A*!£U#fcEL !(&-?©«}§#£ 
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(18) 

33 

[0 l 0 43 fflfflrofflg 

z.<Dm?v>mmft&*&t> doctor r&m \z 

?v~l (-9-5 >5 v -?Olk%mi&&mt 5. 3xio 

- 13 c c • cm/cm 2 • s • (cmHg) ) 

*. *f«9«l3fi#0«lO«»*»^VX (18 0tS. 1 

ttTCTMHSl 0 0c d/m 2 KTjMWni 
fc. 

10 10 5] [JfcfcttM 7 ] gJ6{»| 1 2 TfflUfcWfifl:* 10 

■*©±fc«ji#*»*r*j:ta<, mm* i o o c 

d/m 2 lcT^m«Kl)TTffi©PFtf^«=TICTjl^JB 
JftiLfc. Pi#5 0 0l$!Itlig«MK»Sk *FW©36XIH* 
ttStatWl 2©«^3. 9 5 cm 2 fcttU ttt&W7© 
S^2cm ! TN&ofc. 2 5"C£JS£m (M 

&99. 9 9XH±Ol*if7*Cl : 4©«£9l 

« 1 2 fc^f J; 5 fc» itlt-T-5 C i:-r&fgft««©5g£ 

[0106] a? 
[fgW©^] «JJBMl/fcJ:5K. *%W<om 9 

©JMbtBJhLT. JOTfcEoT**fc»H»tttti8 
f* Lsn?*iift'r*!:t 
*»W©*H©*HfcJ:tt«, «#» 

«^*a«r*ct««"c«*. m — mscoffi 

*lfcgiH»©*«E L £&#T* d fajfc* «. 
[Hffl©«#&K9i3 

[013 #589H©, H-oSHBOJWWrtKWttfcw-r 



- 1 6 9 5 6 7 

34 

m 2 3 *5SW©> «^0*WC!)JMMI«*a«fcwr 

8r®0TfcS. 
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